Abstract. The design of the semi-automatic lamination machine is presented. The drive device, pneumatic device, ball screw drive, stepper motor drive is analyzed. In the belt driving device, the tension pull and the loose side pull are analyzed in the critical state, and the power of the driving design is obtained. In the pneumatic device, the air pressure of the drum lifting device is analyzed, the main parameters of the cylinder are calculated and the volume of the gas is obtained. In the screw transmission device, the step Angle and torque of the required stepping motor are designed. With the aid of three dimensional modeling software, the model of the main parts is constructed.
Introduction
The working principle of the lamination is that the self-adhesive part of the material is pulled on the stripping plate under the suction device of the drive device, under the guidance of the self-adhesive, and is peeled off by a series of tensioning devices and then corrected by the manipulator. After being automatically mounted to the work piece with a fixture positioning. Flat type film machine to achieve the work piece on the plane, the upper surface of the label and foil, such as boxes, books, plastic shell, etc., there are two methods of nap and suction, mainly based on efficiency, accuracy and bubble requirements for selection. Round bottle type film machine to achieve in the cylindrical, conical products on the circumferential surface of the label or foil, such as glass bottles, plastic bottles, etc., can be achieved circumference, semi-circumference, double-sided, circular positioning labeling and other functions, Type labeling and horizontal labeling in two ways. Side of the labeling machine to achieve the side of the work piece side, side of the surface labeling or film, such as cosmetics flat bottles, boxes, etc., can be matching round bottle labeling equipment, while achieving round bottle labeling.
The design [1, 2] of the ball screw drive roller will be pressed on the film needs of the film, through the ball screw drive cutting knife to cut off the film, the next film. When cutting the diaphragm, the rotating arm is driven by the motor, and the blade is cut according to the shape required by the work piece. Through the cylinder to raise and lower the lid, while the cylinder also control the drum movements and clamping clip clamping and release.
Design of Device
In the roll of the material on the drum, a tension device is needed to prevent the too large use of tension, which will result in wrinkles. Pulley is used as the tensioning mechanism. The film machine requires the lifting and lowering of the lid, the opening and clamping of the clip, and the lifting and lowering of the drum. Consider the simple and convenient design agency, as well as cost issues and easy to operate, the use of pneumatic devices is proposed to achieve these actions. Ball screw drive work process is presented as, the ball screw acts as the main body, the nut with the screw rotation angle accords with the corresponding specifications of the lead into a linear motion, passive parts can be connected through the nut seat and nut, in order to achieve the corresponding linear motion.
Analysis of Drive Parameters
The belt drive is mainly played a preload effect, the required speed of the transmission is relatively low, so the choice of ordinary flat belt. As shown in Figure 1 , F1 is called the tight side tension, F2 is called the loose tension. The critical state of the tight side of the tension and loose pull force is shown as follows: And f-coefficient of friction; α -the angle of the small pulley.
Take the diameter of the tension wheel d1=50mm, the diameter of the belt on the film d2=200mm. The film is pulled out at a rate of 50 mm / s. 
Three Dimension Modeling
The three-dimensional model of the whole model of the film machine is shown in Figure 2 , Figure 3 and Figure 4 . 
Summary
Design of part device of semi-automatic film machine is presented in the paper. Pneumatic devices, ball screw drive, belt drive and other major parts are included. In the belt drive, the tension in the critical state of the belt drive is analyzed, and the power of the belt drive design is obtained. The required air pressure of the pneumatic drum lifting device is analyzed and the volume of the required gas is obtained. The step angle and starting torque of the stepper motor required for the screw drive is analyzed. Three-dimensional model of the main components is established with the help of three dimention modelling software.
